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Table 2 

Physical Properties of Polyquinoxalines 

Polymer 1 
TGA (film) 

Air: Break 

Ng : Break 

% wt loss at 800c 

560oC 

560oC 

32 

Polymer 2, 

550oC 

560oC 

29 

DSC, Tg 2630C 220oC 

[n] m-cresol # 25° 2.8 1.01 

^..^^^d^Sidaakaa^^^ .^MkM* 
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Figure 2 

Synthesis o£ Poly[2,2'-(£,£_'-oxydiphenylene) 

4,4'- (p,p' -oxydiphenylene) diquinoline]  (3) 
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aluminum chloride and a more concentrated reaction medium than that 
used m the two-step preparation. 

Treatment of the diacid 10 with excess thionyl chloride afforded 
the pseudo-acid chloride 12.    Solution of 12 in drv N-methyl-2-pwro- 
lidone and treatment with gaseous aramonia at 0-10o'gave the dilito 
dxamxde 13 in a yield of 90%.    This product is sufficienSy pure ?o 
be used m the Hofinann rearrangement without further purification. 

^ A   ^A 
B?£m^1 rearrangement is carried out in aqueous potassium 

hydroxide by the addition of a slight excess of sodium hy^ochloSe 
solution.    Dissolution of the diamide is slow, but after heating 
the clear solution to 80o, the product precipitates as a bright yel- 

nln^lk ^l0^6 Er0dUCV Which ^Ws CTlly one carbonvl absSp- 
WelLlnl »Tt   ^ Xl ^It^t™ 95* y^ld.    Recrystallization froS 
of 9 is^ven fn^h^'fV6110^116^165-    The carbon-13 nmr spectrum 
caAhlfffn? vi f^      ' ^e assignments given are based on the chemi- 

Soupllng ^eSe'nls^0^5' ^^^ ValUeS ^ off-sonance 

CO-M. ^ P«1^^3 3 were prepared in a m-cresol-polyphosphoric acid 
solvent and ranged in viscosity from 0.T8 to 0.57.    The polvners WPTP 
completely soluble in chlorofom and m-cresol      T^n trLslSnt fS 
can be prepared from a 101 solution in dilorofom or from a Si or o 

sZ(?;CfeS01  (1 !    iUXtUre-    ^ese Pol^ers have been employed L samples for crosslmking studies. F   /     ^ 

with 70^TlineAh^ 5een PrePared from 4,4'-diacetyldiphenyl ether 
tf th^s^t^?20^"4'?   diainJn0diphenyl ether in aT1 ^alogSusTan^T 
Polder SJ 0 S 0£ P0lyqYin0line ^    The ilteent viscosity of the 
St fTS.     TH J^iS^f Wa? S°luble in chlOTofo™ and gave trans- 
ros" ink ng'stS   sPOl>"er ^ alS0 ^ ^^ as a s^le ^ 

.3. Polyanthrazoline (5) and Polyisoanthrazoline (6) 

zoline I  r^ ^0lyiC4rfoil!he!ly1"2'8" feEt-0^iphenylene3-l,9-anthra- 
zolinej  (5) and polyl4,9-diphenyl-2,7-(p,p'-oxydiphenylene1-l 6-anfhrfl 

peJtie6   f ^ ^en ^^^ a? r^0^ earLek^eSlcal pro- 
perties of 5 and 6 are shown m Figures 4-7 and summarized in Table 4. 

4.    The Preparation of Model Compounds 

line fl4l    2 4^ ftJ^tl COf ?^dS 0f ^' ^ and ^ 2>3-diphenylquinoxa- 
Ü     i^l 2'41'

6»8"tetraPhenyl-l^-anthrazoline (15)  and 2.4.7 9-tetra~ 
phenyl-l,6-anthrazoline (16) have been prepared aroutlined in Fi^re 8. 

of ^ieSe ;omPound3 have been employed as models for the investigation 
cycSc pol^eS!7 ^ ^ Cr0SSlinkinS ^nts with correspondiS'hftero 

ms^mk 



^vm^^^w^.rv^wvmq.j.m■'***'"*' - .1 I.I.H»»«I,III.IIII» mii.mm 

V:  " -   '-■      ■    ;   !     ^^'      :  viv 

f       < 

K! 

E- 

^ 

(D 

(D 
ft 

F1? 

■6 

I 

10 

i 

4-1 
O 

u 

CO 

I 
u 

♦        « 

u 

U 

0) 

I 

m 
o 

ö o 

I u 

CTl 
rH 
<N1 o 

i-H 

o 1    •* •*    1 1    00 
• • 

l-O 

iH 
to 
I—1 

1     rH 
rH 

rH 
rH 

o 

en 

en 

U 
II 
u 

o 

O 

NO 

cn 
oo 
l-O 

o 

to 

LO 

O 
to 

cc 

oo 

o 
LO 

to 

(XI 

LO 
to 

to 
to 

c 

to 

to 

UO 

rH 
fO 

CTl 

to 

LO 
to 

to 
tH 

CO 

•n      n3 Ti 

to •^o 

(NI 

to 
o 
rH a-, 

to 

c 
o o 

LO 
iH 

to 
iH 

CM    1 
to   1 
.H 

i  t~- 
i   H rH 

• 
LO 
rH 

LO 

00 

LO 
o 

tNI 

LO 

o 

•XJ 

pi 

rH 
0) 

•H m 

-§ 

P. 
a 

^■„ .-^.t..;.. ■ •■ :■ ■ - -•'H*****.^..-*-^....'.^ >■ i iii Mill fa:^.^.».:,-;-:. -W.-^ ;., 



  '■WWWW'JHip 

O 
X 

•3 

i 

TOO 200 

TEMPERATURE,  Oc 

300 

I 

4 
i 
i 

I 

Figure 4 

DSC Scan of Powdered Sample of Polyanthrazoline 5 in Air 
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Mechanical Properties of Films o£ 

of Polyanthrazoline 5 and Polyisoanthrazoline 6 
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Figure   26 

Proposed Synthesis of  2, 2,-(0xydi-p-phenylene)bis■ 

Cl.3,/,-tr^■pheny^diazocyc^opentad^ene)  (31) 
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NH2NH2 2Ha/NH2NH2H20    or   UAIH4 

Ph 
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Figure 27 

Proposed Synthesis o£ 2,2'-COxydi-£-phenylene)bis(l,3,4-tri- 

phenyldiazocyclopentadiene) (31) 
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orange spot at Rf 0.8, and some colorless weak spots at R£ 0.66, 0.55 
and 0.35 (benzene/ethanol 99/1) even after the repeated purifications. 

From the elemental analysis and ir analysis, the product obtained 
is assumed to have the following structure; 

CöHS C6H5 

CöHS C6H5 

C6H5 >NNH2 

When biscyclopentadiene obtained by the prolonged reduction of 32 
(experiment Wf-d) with hydrazine hydrate was employed, the half diazcT 
compound having the following structure was isolated (experiment NN-c). 

C6«5 

Ä 

: 
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Figure 28 

Synthesis of 3,3',4,4'-Tetraaminodiphenyl ether (7a) 
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Cm, aromatic protons).  5 75, 6-35 and 8.25T;^Calcd for CssIUÄO: 
o    on ^n- H   t; ifi- w    ^ 59      Found:    C, 89.OU; n,  o.w, u,  o.yo.    iiyw 
ti\e8data; the p^odu« seated is characteriZed to be the following 
structure: 
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Appendix 

Identification o£ Conpounds According 

to Numerical Assignment 

1. Poly [2,2' - (£,£_' -oxydiphenylene) -6,6' -oxybis (3-phenylquinoxaline) ] 

2. Poly[2,2' - (£,2' -oxydiphenylene) -6,6' -di(S-phenylquinoxaline) ] 

3. Poly[2,2' - (£,£' -oxydiphenylene) -4,4'- (p ,£_' -oxydiphenylene) diquinoline] 

4. Poly[2,2' - (p,p' -oxydiphenylene) -6,6' -oxybis (4-phenylquinoline) ] 

5. Po ly [ 4,6 - dipheny 1 - 2,8 - (£_,£' - oxydiphenylene) -1,9- anthrazoline ] 

6. Poly[4,9-diphenyl-2,7- Cp,p' -oxydiphenylene) -1,6-anthrazoline] 

7a. 3,3', 4,4' -Tetraaminodipheny 1 ether 

7b. 3,3' -Diaminobenzidene 

8. 4,4'-Oxydibenzil 

9. 4,4'-Bis(2-aminobenzoyl)diphenyl ether 

10. 4,4'-Bis(2-carboxybenzoyl) diphenyl ether 

11. 4-C2-Carboxybenzoyl) diphenyl ether 

12. Pseudo-4,4,-Bis(2-carboxybenzoyl)diphenyl ether diacid dichloride 

13. 4,4'-Bis(2-carbamylbenzoyl)diphenyl ether 

14. 2,3-Diphenylquinoxaline 

15. 2,4,6,8-Tetraphenylanthrazoline 

16. 2,4,7,9-Tetraphenylisoanthrazoline 

17. Triphenylmethyl peroxide 

18. Benzoyl peroxide 

19. 4,4'-Bis(triphenylmethyl peroxide) 

20. 4,4'-Dibenzoyldiphenyl ether 

21. 4,4' -Bis (diphenylchloromethyl) diphenyl ether 

22. 4,4'-Bis(diphenyImethy 1)diphenyl ether 
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23. Triphenylmethyl hydroperoxide 

24. 4,4' -Bis (diphenylhydroxymethyl) diphenyl ether 

25. 4,4'-Qxybis(triphenylmethyl hydroperoxide) 

26. Poly[4,4' -oxybis (triphenylmethyl peroxide) ] 

27. 4,4'-Dibenzoyldiphenyl ether dihydrazone 

28. 4,4'-Bis(a-diazobenzyl)diphenyl ether 

29. Benzophenone hydrazone 

30. a-Diazodiphenylmethane 

31. 2,2'- (Oxydi-£-phenylenelbis (1,3,4-triphenyldiazocyclopentadiene) 

32. 3,3'- (Oxydi-£;phenylene)bis (2,4,5-triphenylcyclopentadienone) 

33. 3,3'- (Qxydi-p-phenylene)bis (2,4,5- triphenylcyclopentadienone) 
tosylhydrazone 

34. 3,3'- (Oxydi-£-phenylene)bis (2,4,5- triphenylcyclopentadienone 
hydrazone 

35. 2,2'- (Oxydi-p-phenylene)bis (1 „3,4-triphenylcyclopentadiene) 

36. Tetraphenylcyclopentadienone tosylliydrazone 
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